Supplementary Methods
Animal care, mouse strain and pancreatic islet preparations Animal studies were performed according to the regulations of the veterinary office of the State of Geneva (authorization number GE/159/15). Bmal1 knockout mice (Bmal1-/-) have been established by the Weitz group (Harvard) (1), and previously used by others and us as described in (2, 3) . All the experiments were done in mice aged between 7 and 16 weeks, both males and females, under standard animal housing conditions with free access to food and water and in 12 h light/12 h dark cycles (LD). Heterozygous littermates were used as a control (Bmal1+/-). Islets of Langerhans were isolated by standard procedure based on collagenase (type XI; Sigma) digestion of the pancreas followed by Ficoll purification (3) (4) (5) .
Quantitative Polymerase Chain Reaction (qPCR)
Total RNA was prepared from cultured islet cells using RNeasy® Plus Micro Kit (Qiagen). The RNA concentration was measured by Qubit RNA SH kit (Invitrogen). Then 0.2 µg of total RNA was reverse-transcribed using Superscript III (Invitrogen) and random hexamers and was PCRamplified on a LightCycler 480 (Roche Diagnostics AG, Basel, Switzerland). Mean values for each sample were calculated from technical duplicates of each quantitative RT-PCR (qRT-PCR) analysis and normalized to the mean of housekeeping genes hypoxanthine-guanine phosphoribosyltransferase (HPRT) and S9. Primers used for this study are listed in Table S3 .
Viral transduction and small interfering RNA transfection
To produce lentiviral particles, Bmal1-luciferase reporter (Bmal1-luc), Per2-luciferase reporter (Per2-luc), or Rat insulin promoter-GFP (RIP-GFP) lentivectors were transfected into 293T cells using the polyethylenimine method (6) . Human islet cells were transduced with a multiplicity of infection MOI = 3.
For adenovirus transduction, islets attached to the Wilco dish were infected with preproglucagon promoter mCherry (Pppg-mCherry) adenovirus by 1 h exposure to a concentration of 10 5 fluorescence forming units (FFU)/islet, followed by addition 4 µM doxycycline to CMRL medium.
Dissociated adherent human islet cells were transfected twice with 50 nM small interfering RNA (siRNA) targeting CLOCK (siClock) or with the same amount of non-targeting siControl (Dharmacon, GE Healthcare, Little Chalfont, UK), using Lipofectamine® RNAiMAX reagent (Invitrogen, Carlsbad, CA, USA), with subsequent experiments performed 4-5 days posttransfection. The efficiency of this method has been validated by us in (7, 8) . Due to the human islet material limitations, the efficiency could not be assessed in each experiment presented in this work, however based on our previous experiments the reproducibility of this procedure is high, resulting in at least 80% of inhibition of CLOCK transcript expression.
TIRF microscopy
Mouse cells were imaged using a custom-built lens-type total internal reflection (TIRF) microscope based on an AxioObserver Z1 with a 100x/1.45 objective (Carl Zeiss). Excitation was from two DPSS lasers at 491 and 561 nm (Cobolt, Stockholm, Sweden) passed through a cleanup filter (zet405/488/561/640x, Chroma) and controlled with an acousto-optical tunable filter (AA-Opto, France). Excitation and emission light were separated using a beamsplitter (ZT405/488/561/640rpc, Chroma). The emission light was chromatically separated onto separate areas of an EMCCD camera (Roper QuantEM 512SC) using an image splitter (Optical Insights) with a cutoff at 565 nm (565dcxr, Chroma) and emission filters (ET525/50m and 600/50m, Chroma). Scaling was 160 nm per pixel.
Cells transduced with adenoviruses were imaged for 50 s at 100 ms exposure with 561 (0.2-0.5 mW) for exocytosis experiments in β-cells. Similarly, for α-cells the exposure was 561 (0.5 mW) and 491 (0.5 mW). Single images of cells were acquired to measure the number of docked granules at 100ms exposure and 561 (0.2 mW) for β-cells and 561 (0.5 mW) and 491 (0.5 Mw) for α-cells.
TIRF microscopy image analysis
Exocytosis events were identified by eye based on the characteristic rapid loss of the granule marker fluorescence (1-2 frames) as described previously (9) . Fluorescence from these events were treated with an algorithm implemented as MetaMorph journal which read the average pixel fluorescence in 1) a central circle (c) of 3 pxl (0.5 µm) diameter, 2) a surrounding annulus (a) with an outer diameter of 5 pxl (0.8 µm). Granule fluorescence ∆F, was obtained by subtracting the circle (c) with the annulus value (a) (∆F=c-a). Note that ∆F is given as per-pixel average for the entire 0.5 µm-2 circle ( Fig. 5 ). Granule density was calculated using a script that used the built-in 'find maxima' function in ImageJ (http://rsbweb.nih.gov/ij) for spot detection. Each experiment was repeated with cells from at least 2-3 independent preparations obtained from separate donors. Raw data supporting the Fig. 5 and Fig. S3 are deposited at http://dx.doi.org/10.17632/bwnrghvcpt.1. 0.03 ± 0.006** ,# Parameters were calculated by CosinorJ software (10) through an automated application of optimal cosine fit to 20 min resolution recordings, based on detrended bioluminescence values (3); n represents number of donors; #p < 0.05, Student's t-test (as compared to forskolin -synchronized group); *p < 0.05, **p < 0.01, Student's t-test (as compared to the homological groups in non-diabetic donors).
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Legends for supplementary movies
Movie S1. Combined bioluminescence-fluorescence time-lapse microscopy of human pancreatic islets from ND donors. Human α-and β-cells were labeled with adenovirus carrying Pppg-mCherry construct (red labeling) or with RIP-GFP lentiviruses (green) respectively, and with the Per2-luc bioluminescence reporter (blue) (see also Fig. 2A-B 
